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Computational Aging/Weathering on 3D Computer Graphics: Establishing a Workflow

HIRA Toshio

Three dimensional computer-generated images have been more photorealistic through the remarkable advance within

both computer hardware and software in a decade. As a result, 3D computer graphics (3D CG) have become a popular way to create

product images for design review and in consumer advertising. These virtual images always depict the brand-new products just been
shipped, since these are rendered as smooth and clean objects. Besides, virtual reality (VR) and augmented reality (AR), which
renders the digital images onto the real-world object in real-time, have been installed in smartphones and anyone would have been

able to access these technologies easily. The smooth and clean 3D CG mentioned above is far from the actual appearance of the

object. This is suitable for advertising images, but it is expected to cause an unnatural appearance in AR, where a digital 3D model

is displayed in the real environment, because the appearance of real object have been varied to dirty one during its use.

In this paper, we show the workflow to produce the 3D CG having weathered and aged appearance without individual

artistic ability. It is observed on the tools in use that the dust and/or rust is accumulated in the concave area and worn or paint chipping

is shown in the convex area on the object. In the workflow, texture images, used as the input to Physically Based Rendering material,

are generated by spatially evaluated exposedness or occludedness on the object surface by means of the ambient occlusion in the CG

technique. We demonstrate the procedures to generate the aged images through the 3D rendering of some tools, anvil, hammer, and

height gauge, and to create the model for AR.
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Fig. 1 3D Rendered Guitar
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(c) Height gauge (base)

Fig. 2 Really aged tools in use
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Fig. 3 Concept of Ambient Occlusion

(a) NURBS model

(b) Polygon model

(c) Voxel model

Fig. 4 3D shape models
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Fig. 5 Unwrapped UV map
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Fig. 6 Voxel-based Ambient Occlusion
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Fig. 9 Texture images used for BSDF input
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Fig. 13 Ball-peen hammer as 3D model
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